Introduction
Trend data for the U.S. census regions are presented for selected calendar years (1977, 1981, 1983, 1986, and 1987 ) to reflect regional variations in short-stay hospital (SSH) inpatient discharges and discharge rates (total and surgical) for aged Medicare beneficiaries (Table 1) . For the 25 leading surgical procedures for aged enrollees, we focus on 1987 data to show regional variations in the number of surgical discharges and surgical discharge rates per 1,000 enrollees (Table 2) , total charges and average charges per discharge (Table 3) , and the number of total days of care and average length of stay per discharge (Table 4 ). The article includes a "Technical note" with definitions for the major surgical classifications and the 25 leading surgical procedures in 1987.
Procedure codes for the leading procedures were derived from the International Classification of Diseases, 9th Revision, Clinical Modification, (Public Health Service and Health Care Financing Administration) , and only those codes designated as operating room procedures by the Health Care Financing Administration (HCFA) were included in the leading procedures. Thus, some diagnostic and therapeutic surgical procedures may have been more frequently reported than were the leading procedures but were excluded from the list of the leading procedures because they were not performed in an operating room. Although as many as three ICD-9-CM procedure codes are reported on the HCFA Form 1450, only the principal procedure code has been used in this article.
The proportion of SSH discharges involving inpatient surgery for the aged Medicare population has increased substantially since the inception of the Medicare hospital insurance (HI) program. During the first 10 years of Medicare, for example, the proportion of surgical discharges for aged Medicare beneficiaries was about 32 percent of all discharges (Helbing, 1980) . However, the proportion of surgical discharges for the elderly residing in all areas increased from 33 percent in 1977 to 38 percent in 1983, rose to 53 percent in 1984, and climbed steadily to 61 percent in 1987. Among the regions, the proportion of surgical discharges in the Northeast Region increased from 36 percent in 1977 to 68 percent in 1987. The South Region, which had the lowest proportion of surgical discharges (31 percent) in 1977, moved into third place (58 percent) among the regions in 1987. Large geographic variations in the incidence of surgery raise a great many questions regarding local differences in the criteria of appropriate use of surgical services or differential access to surgical specialties that cannot be addressed directly because of the lack of definitive data for measuring potentially pertinent variables.
The increased proportion of reported discharges with surgery since the late 1970s appears to be related to the introduction of the ICD-9-CM diagnostic and procedural coding system and the implementation of the Medicare prospective payment system (PPS) established by Public Law 98-21 and implemented on October 1, 1983. "The increase in the percent of discharges with surgery from 1978 to 1979 was due largely to the changes in coding and reporting practices instituted in 1979. The ICD-9-CM was used to code procedures beginning in 1979, and it was organized differently than earlier versions of the classification system, resulting in a broader definition of surgical procedures"; the ICD-9-CM also included "procedures that had not been coded previously ..." (Pokras et al., 1989) . Further, for services rendered to Medicare enrollees, changes in the way SSHs are paid under PPS encouraged hospitals to become more diligent in adhering to and applying ICD-9-CM medical coding techniques and conventions.
Prior to PPS, there was no monetary incentive for hospitals to promote either complete reporting of patient history or accurate coding of patient diagnoses and surgical procedures on Medicare claims. After PPS, however, the financial position of hospitals could be improved by promoting both reporting and coding precision. Under PPS, payment to hospitals for the care of Medicare patients is based mainly on the coding of the principal diagnosis (condition) that caused the admission of the patient to the hospital. In addition, the reporting and coding of a surgical procedure is a major factor used to determine the preset PPS payment. When hospitals began to recognize that the Medicare payment would be larger for most admissions requiring surgical procedures, the reporting and coding of these procedures began to receive top priority, thus generating the increase in reported surgeries. PPS also precipitated changes in SSH admission practices-changes that resulted in an overall decrease in admissions. Thus, the 7-percent decrease in the total discharge rate per 1,000 aged HI enrollees (Table 1 ) resulted in an increase in the proportion of discharges with surgery. The hospitals' response to PPS also shifted patient care, in some cases, to alternative treatment sites, such as ambulatory surgical centers. Thus, some procedures previously done on an inpatient basis are now being done in the outpatient setting. For instance, Kozak (1989) reports that "The decline in [inpatient] eye surgery was almost all from decreases in cataract surgeries. The rate of lens extraction fell 90 percent, and the rate of insertion of prosthetic lens dropped 88 percent from 1983 to 1987."
In addition to the increase in reported surgeries induced by the new coding system and incentives provided by PPS, a "true" increase in the number of surgical procedures for aged Medicare beneficiaries may have resulted from advances in medical technology. Such advances have made it possible to operate on elderly patients for whom surgery would previously have been considered too risky; this surgery now would necessarily be performed on an inpatient basis. For example, the National Center for Health Statistics "reports that the rate of elderly patients undergoing cardiovascular surgery increased 63 percent from 1983 to 1987: "The number and rate of bypass anastomosis for heart revascularization more than doubled. The number of discharged patients 65 years of age and over who had one or The classification codes for the leading surgical procedures shown in this article were derived from the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) and are defined in the "Technical note." Some diagnostic procedures may have been more frequently reported than were the leading procedures, but were excluded from the list of the leading procedures because they were not performed in an operating room. The classification codes for the leading surgical procedures shown in this article were derived from the International Classification of Diseases, 9th Revision, and are defined in the "Technical note." Some diagnostic procedures may have been more frequently reported than were the leading procedures, but were excluded from the list of the leading procedures because they were not performed in an operating room. more bypass procedures increased from 66,000 in 1983 to 117,000 in 1987" (Kozak, 1989) .
Selected data highlights
Medicare trend data for selected calendar years 1977-87 are presented in Table 1 to highlight utilization patterns by area of residence (U.S. census regions) for aged beneficiaries with surgery performed on an inpatient basis in SSHs. The data show that the proportion of surgical discharges for aged HI enrollees increased from 33 percent of all discharges for aged enrollees in 1977 to 61 percent in 1987 (Figure 1) . The surgical rate per 1,000 aged HI enrollees increased 74 percent, indicating that the number of discharges for aged beneficiaries with surgery increased at a faster rate than the total aged HI enrollment population (Figure 2 ).
• For all aged Medicare beneficiaries receiving SSH inpatient services, the total number of discharges rose from 7.8 million in 1977 to 9.0 million in 1987, an increase of 15 percent. • However, for aged beneficiaries with SSH inpatient surgery, the number of discharges rose from 2.6 million discharges in 1977 to 5.5 million in 1987, an increase of 114 percent.
• The total SSH discharge rate per 1,000 HI enrollees declined from 334 in 1977 to 312 in 1987, a decrease of 7 percent. • In contrast, the corresponding surgical discharge rate per 1,000 aged HI enrollees climbed from 110 in 1977 to 191 in 1987, an increase of 74 percent. Among the regions during the 1977-87 period, the increase in the surgical rate in the West (71 percent) and South (73 percent) Regions was similar to that for all areas (74 percent). The Northeast Region showed the largest increase (95 percent) in the surgical rate, from 108 discharges per 1,000 enrollees in 1977 to 211 discharges per 1,000 enrollees in 1987.
The North Central Region, however, showed an increase (61 percent) in the surgical rate per 1,000 HI enrollees that was substantially less than the increase in the surgical rate for all areas (74 percent). This lower increase reflects the fact that the North Central Region had the highest surgical rate among the regions in 1977 (115 discharges per 1,000 HI enrollees-5 percent above the rate for all areas) and the lowest rate in 1987 (185 discharges per 1,000 enrollees-3 percent below the rate for all areas).
For the 25 leading procedures (excluding those procedures not defined as operating room procedures by HCFA), data in Table 2 focus on regional variations in the types of surgery most frequently performed on aged Medicare beneficiaries in the SSH inpatient setting. Table 2 data include the number of surgical discharges and surgical rates per 1,000 HI enrollees for aged Medicare enrollees undergoing specific surgical procedures in 1987. Surgical rates for ICD-9-CM code 60.2 (transurethral prostatectomy) an based on the number of male HI enrollees. Similarly, the number of female HI enrollees is the basis of the surgical rates for ICD-9-CM code 68.4 (total abdominal hysterectomy). During 1987, discharges for the 25 leading procedures accounted for 23 percent (1.3 million) of all surgical discharges (5.5 million). Among the leading procedures, the largest number of discharges (236,000) was reported for ICD-9-CM code 60.2 (transurethral prostatectomy). For every 1,000 aged male HI enrollees residing in all areas, 20.3 discharges for transurethral prostatectomies were recorded. Males living in the Northeast Region (18.3 of every 1,000) were slightly less likely to have this surgery, and males living in the South Region (23.6 per 1,000 male HI enrollees) were more likely to have a transurethral prostatectomy.
After transurethral prostatectomy, the highest rates of SSH inpatient surgical procedures per 1,000 aged HI enrollees were reported for:
• ICD-9-CM code 51.22 (total cholecystectomy-4.3 of every 1,000 enrollees).
• ICD-9-CM code 79.35 (open reduction of fracture with internal fixation-3.7 of every 1,000 enrollees).
• ICD-9-CM code 81.41 (total knee replacement-2.2 of every 1,000 enrollees). On the other hand, the lowest rates (fewer than 1 of every 1,000 HI enrollees) were reported for:
• ICD-9-CM code 03.09 (other exploration and decompression of the spinal cord).
• ICD-9-CM code 13.59 (other extracapsular extraction of lens).
• ICD-9-CM code 38.44 (resection of vessel with replacement aorta, abdominal).
• ICD-9-CM code 53.01 (repair of direct inguinal hernia).
• ICD-9-CM code 80.51 (excision of intervertebral disc). It should be noted that during this period, the place of service for most lens surgery shifted from inpatient settings to outpatient settings of hospitals or to freestanding surgical centers.
Surgical rates for some of the leading procedures varied substantially among the census regions. For example:
• The surgical rate per 1,000 enrollees for ICD-9-CM code 13.59 (other extracapsular extraction of lens) ranged from 0.2 in the West Region to 2.4 in the Northeast, a difference of 1100 percent. This • Similarly, the surgical rate per 1,000 enrollees for ICD-9-CM code 53.01 (repair of direct inguinal hernia) varied 120 percent among the regions, ranging from 0.5 in the West Region to 1.1 in the Northeast Region. Data presented in Table 3 highlight regional variations in hospital total charges and average charges per discharge. In 1987, the SSH total charges for all inpatient surgical procedures performed on aged Medicare HI enrollees amounted to $46.6 billion. More than 27 percent ($12.8 billion) of the total charges was for the 25 leading surgical procedures. The average charge per discharge for aged Medicare beneficiaries discharged from SSHs in 1987 ranged from $8,120 in the South Region to $9,574 in the West Region, a difference of 18 percent.
Regional variations in the average charge per discharge were substantial for some of the leading surgical procedures. For example:
• For ICD-9-CM code 36.14 (aortocoronary bypass of four or more coronary arteries), the highest average charge per discharge ($37,907) was recorded for the West Region and was 36 percent higher than the lowest average charge ($27,881) for enrollees residing in the South Region.
• A difference of 33 percent in the average charge per discharge was shown for ICD-9-CM code 86.22 (excisional debridement of wound, infection, or burn), which ranged from $11,861 in the South Region to $15,801 in the West.
• For ICD-9-CM code 81.62 (other replacement of head of femur), the average charge per discharge ranged from $9,305 in the North Central Region to $12,223 in the Northeast Region, a difference of 31 percent.
• ICD-9-CM code 79.35 (open reduction of fracture with internal fixation of femur) had an average charge ranging from $9,384 in the North Central Region to $11,956 in the Northeast, a difference of 27 percent.
In Table 4 , we present the number of total days of care and the average length of stay (ALOS) for aged Medicare beneficiaries with inpatient surgical procedures performed during 1987. Differences in the ALOS per discharge among the census regions were substantial for many of the leading surgical procedures. For example:
• The ALOS per discharge for aged Medicare beneficiaries with surgery ranged from 8.2 days in the West Region to 12.2 days in the Northeast, a difference of 49 percent.
• The largest regional variation in ALOS for the leading surgical procedures was shown for ICD-9-CM code 60. 
Definition of terms
Short-stay hospital-General and special hospitals certified as participating facilities under Medicare and reporting average stays of fewer than 25 days.
Discharge-The formal release of an inpatient from a hospital. All discharges including those persons who died during their hospitalization are included.
Hospital charges-The hospital's charges for room, board, and ancillary services as recorded on the billing form (HCFA-1450).
Surgery-Includes any operative procedures recorded on the patient's billing form defined as surgery in the International Classification of Diseases, 9th Revision, Clinical Modification, Volume 3 . This includes procedures involving incision, excision, amputation, introduction, endoscopy, repair, destruction, suture, or manipulation. For the purposes of this article, only the procedures classified as operating room procedures by HCFA were selected to appear in the list of the 25 leading procedures.
Annual surgical rate per 1,000 enrollees-A ratio of the total number of discharges with inpatient surgery (multiplied by 1,000) to the number of persons entitled to benefits as of July 1 of that year.
Sources and limitations of data
The data shown in this article were derived from the Health Care Financing Administration (HCFA) short-stay hospital inpatient stay record file. This file is generated by linking information from three HCFA master program files for Medicare beneficiaries. Thus, the statistical stay record provides information on the patient, the hospital, and the hospitalization.
The data are based on short-stay hospital stay records contained in the 20-percent inpatient stay record file. Therefore, the data are subject to sampling variability. Sample counts were multiplied by a factor of 5 to estimate population totals. The data were extracted from the short-stay hospital inpatient records received and processed in HCFA as of December 1988. Therefore, 1987 discharges recorded after that date were not included.
The surgical procedure information recorded on the sample discharge records used to prepare this article were coded based on the International Classification of Diseases, 9th Revision, Clinical Modification, Volume 3 . Three-or four-digit codes were assigned for the principal surgical procedure of each sample bill record.
Incompleteness of data files
The incompleteness of the MEDPAR (Medicare provider analysis and review) stay record files used to prepare this article is a result of the inherent administrative time lag between the time when a bill (HCFA-1450) is submitted for payment and when it is posted to the central records. A complete count of Medicare discharges from short-stay hospitals in 1987 will probably amount to about 3 percent more than the total figures used in this study. 
